5 . 


M A * 1774. 


DESCRIPTION. 


"of 4 new Univerſal Eg uatoreal, ned by Ramſden, with the 


Method of adjuſting it. for WIR. 


HE Principal Parts of i it ate: 
Iſt. The Azimuth or Horizontal Circle (0 tripre- 


[fs the Horizon of the Place). which moves on a 


long Axis (B) called the Vertical Axis. 


IIa. The Equatoreal or Hour Circle (C) repreſenting 


the Equator placed at right Angles to, and moving upon 


the Polar Axis (D) which repreſents the Axis of the Earth. 
IIId. The CE Circle of Declination (E) (on which 
the Teleſcope is placed) moves on what is called the Axis 


of Declination, or, the Aris f Morin Gf the Line of 
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Vtn. The Teleſcope is an Achromatick Refradior with : 


a ry Object Glaſs, the Focal Diſtance whereof is 17 


In. Dec. * 


Inches and its Aperture : 2: 455 and there being fix. dif- 


ferent Eye-Tubes, its Magnifying powers run frony 44 to : 


168. By a new Contrivance in this Equatoreal, the Te- 
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| . leſcope may be brought par 


point on the Pole-Star in whatever part of its apparent 
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diurnal revolution it be, and with this Teleſcope it has 
been ſeen near 12 o'clock at nobn, and the ſun ſhining 
very bright. „ 8 
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allel to the Polar Axis, To as to 


VIch. The Refraction Apparatus (for eorrecting the 


P error in altitude occafioned by Refraction) goes on upon 
the Eye-End of the 


ing parts. 


Teleſcope, and conſiſts of the follow- 
iſt. A Slide (G) which moves in a Groove 6r Dove- 


tail, and carries thelſeveral Eye-Tubes of the Teleſcope : ' 


this flide has an Index on it, correſponding to five ſmall 
diviſions engraved on the Dove-tail: 


24, A very ſmall Circle, called the Refra#ion Girele F) 


moveable by a Finger-Screw at the extretnity of the Eye- 


End of the Teleſcope; this Circle is divided to half mi- 


nutes, but only numbered to minutes; one entire revo- 
lution of this Circle is equal to 37. 18“ The moving of 


_ this Refrothes Col raiſes the center of the Croſs Hairs 


a ſmall round Level, (K) which is adjuſted partly 


ks 


on a Cercle of Altitude. 
34. A Quadrant (I) of 1 4 Inch. 


Radius with divi- 
ſions on each ſide, one expreſſing the degree of altitude of 
the object viewed, the other expreſſing the minutes and 
ſeconds of error occaſioned by 


action, correſponding to 


that degree of altitude to this Quadrant there is on YT 


y the 


Pinion, (which turns the whole of this apparatus) and 
partly by the Index of the Quadrant; whatever minute 


and ſecond of error the Index points to on the Limb of 
the Quadrant, ſet the Ręfraction Circle to the ſame mi- 


nute, &c. If the minute, &c. given by the Quadrant, 


exceed the 3. 18”. contained in one entire Revolution of 


the Ręfractian Circle, ſet the Ręfraction Circle to the ex- 
ceſs, above one or more of its entire Revolutions; then the 


center of the Croſs Hairs will appear to be raifed on a 
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Error of Refraction will occaſion at that Altitude. 


VIIth, This Inſtrumeng-tands on three et, 0 diſtane 1 


1 In, Dec. 
from oh other 44. 4. 
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VIII. When 1 the parts are  oezonal, 4 is + Mut 


29 inches high. 
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Small Box with the Eye Tubes and wy 8 
reſt of its Apparatus, —ç th 
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| Before you i eerst to adjuſt this Then; ende 


5 the ſeveral parts of it, and you will ſee, that the ns 


principal adjuſtment thereof (to which every other ad- 


Juſtment muſt tend) is t make the Line of :Collimation 
(that is, the Line of Viſion in the Teleſcope) deſcribe 
a portion of an Hour Circle in the Heavens—in order to 
that, it is plain, that ſeveral previous adjuſtments muſt be 
made; ſuch as, that the Azimuth Circle muſt be truly le- 

_ vel—that the Line of Collimation (or ſome ſubſtitute there-_ 
of, entirely correſpondent to it) muſt be at right 
Angles to the Axis of ite own proper motion, and that 


'this laſt Axis muſt be at right Angles to the Polar 
Axis, or Axis of the Earth; the Polar Axis, by the 
* conſtruction of the Equatoreal (without any adjuſt- 


ment) is at right Angles to the Equatoreal Circle, — — 

There is a ſmall Braſs Rod (M) placed immediately under 
the Teleſcope, which is meant to be parallel zo, and the 
ſubſtitute of; the Line of Collimation, gk: (as above men- 


tion'd) is entirely correſpondent. to it, and to ths conſi- 
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3 7 | | 
der'd as one and the ſame thing with it, in going thro' 
the 2d. 3d. 4*h, Adjuſtments—On this braſs rod there 
is occaſionally placed a hanging Level, (N) the many ad- 
' vantages of which in various operations, the following 

Adjuſtments will clearly ſhow. © © 


15 — Turn it, till one of the Levels is parallel to a ſuppoſed 
1 Ablvsrunkr. line joyning two of the feet ſcrews, then adjuſt that Le- 
ce Azimuth el With thoſe two feet ſcrews; turn the Circle half round, 
1. e. 180.9, and if the bubble be not then right, correct 

half the error by the ſcrew belonging to the Level, and 
the other half error by the aforeſaid two feet ſcrews ; re- 
peat this till the bubble comes right then turn the Cir- 
cle go.“ From (that is, at right angles 0) the two former 
poſitions, and ſet the bubble right (if it be wrong) by the 
foot ſcrew at the end of the Level ; that done, adjuſt the 
other Level by its own ſcrew, and the Azimuth Circle 

will then be truly Level. | e 5 

= - Hang on the Level; make the Polar Axis perpendicular 
Make the two Hooks to the Horizon, or nearly ſo, then adjuſt the Level by the 
of the Hanging Level Pinion of the declination. Semi-Circle ; reverſe the Level, 


equal in length; ſo 


that the Level may be and if it be wrong, correct half the error by a ſmall ſteel 
Rial Rod, on weh ſcrew that lies under one end of the Level, and the other 


it is ſuſpended. half error by the Pinion of the declination Semi-Cir- 
cle; repeat this, till the bubble be right in both poſi- 

tions, 7 B 

Ad Tofvr azur. Make the Polar Axis Horizontal, or nearly ſo; ſet the 
Make the Braſs Rod declination Semi- Circle to o“. turn the Hour-Circle till 
hangs, ar right Angle the bubble comes right; then turn the declination-Circle 
* tog0.* adjuſt the bubble by raiſing or depreſſing the Polar 
Line of Callination. Axis (firſt by hand till it be nearly right, afterwards to 


“ Obſerve when the point of any Screw is tap'd into the ſurface it 

preſſes upon, then by ſcrewing you depreſs and by unſcrewing you elevate 

| that part, but when the point of a Screw is not tap d into the faig ſurface 
(as the Feet Screws of the Equatoreal) then ſcrewing elevates, and un- 
crewing depreſſes. | N 5 


* 


ESP) 


ali it 1 Acht, tighten with the rey Key the 
ſocket which runs on the Arch. with the Polar Axis, and 

then apply the ſame Ivory Key to the adjuſting ſcrew at - 

the end of the ſaid Arch till the bubble comes quite right) 35 
then turn the Declination-Circle to the oppoſite 90.9, if _ 
the Level be not then right, correct hal the error by ß 
the aforeſaid adjuſting ſcrew at the end of the Arch, id . 5 
the other half error by the ro ſcrews which raiſe or de- 

preſs the end of the braſs rod -N. B. theſe ſcrews preſs - 

againſt each other, ſo you muſt be WINS the one, 

while you are ſcrewing the other. L | 

The Polar Axis remaining, nearly Horizontal, as before — 
and the declination Semi-Circle at os. adjuſt the bub- , 4. 5 
ble, by the Hour-Circle, then turn the declination Semi- motion of the Teles 
Circle to 900. and adjuſt the bubble by raiſing or depreſ- d Polar Are or Axis 

ſing the Polar Axis; then turn the Hour-Circle 12 Hours, *** © 
and if the bubble be wrong, correct half the error by the 
Polar Axis, and the other half error by the two pair of 
capſton ſcrews, at the feet of the two ſupports, or one fide 
of the Axis of Motion of the Teleſcope. - 

By the three laſt adjuſtments you have brought the Le- 1 
vel to be truly parallel to the braſs rod and the ſaid ra-. 1 
rod (or, line of collimation, which for the preſent is to be 
conſider d as the ſame thing) to be at right angles to the 
Axis of its own motion, and this laſt Axis to be at 
right angles to the Polar Axis, or Axis of the earth. 
Set the Index on the Side to the firſt diviſion on the dove- ” 
tail; and ſet the diviſion mark'd 18" on the Ręfractiuu 
Circle to its Index; then look thro the Teleſcope and with 7; AvjuvTMEXT: 


Make the center of 


11 


the Pinion turn the Eye-Tube quite round, and if the cron Hairs remain on 


the ſame object, while 
center of the hairs does not remain on the ſame ſpot you turn the Eye-Tube 


during that revolution, it muſt be corrected by. the four . 
ſmall ſcrews, two and two at a time, (Which you will find den Apparatus. 
upon unſcrewing the neareſt end of the Eye- Tube that 


contains the firſt Eye-Glaſs) repeat this correction till the 


ccater of the haits remains on a the ſpot you are,looking at 
during an entire revolution. 
Set the Polar Axis Horizontal, and the declination Cie 
\ - 6th Fig one cle to 90.9, adjuſt the Level by the Polar Axis; look thro' the 
| Make the Line of T'eJeſcope on ſame diſtant Horizontal object, covered by 
che Braſs Rod on the center of the Croſs Hairs; then invert the Teleſcope, (this 
— which ihe Level bangs. jg done by turning the Hour-Circle half round or 12 hours) 
and if the center of the Croſs Hairs does not cover the 
ſame object, as before, correct half the error by the upper- 
-moſt and lowermoſt of the four ſmall ſcrews at the Eye- 
End of the large Tube of the Teleſcope ; this correction 
will give you a ſecond object now cover d by the center of 
the Hairs, which you will adopt inſtead of the firſt ob- 
je, then invert the Teleſcope as you did before, and if 
the ſecond object be not covered by the center of the Hairs, 
correct half the error by the fame two ſcrews you uſed 
before; this correction will give you a Zhird object, now 
cover'd by the center of the Hairs, which you will adopt 
inſtead of the ſecond object, repeat this operation till no 
error remains; then ſet the Hour-Circle exactly to 12 
hours, (the Declination-Circle remaining at 90.“ as be- 
fore) and if the center of the Croſs Hairs does not cover 
the /aft object fixed on, ſet it to that object by the two © Mb 
remaining ſmall ſcrews at the Eye-End of the large | 
Tue, and hen the line of collimation will be parallel to 
Ze — the braſs roc. 
i. Avjorent=r. . Flevate the Equatoreal Circle to the Co-Latitude of the 
1 place, * and ſet it to fix hours; adjuſt the Level by the Pi- 
et the Equatoreat Cir-hion of the Declination Circle; then turn the ee 
. Circle exattly 12 bours from the /aft poſitron; and if i 
the Level be not right, correct one half off the error by the | 


* Thus—lower the Teleſcope as many Degrees, Minutes and Seconds 
below od. (or E) on the Declination Semi-Circle, as the complement 
of your Latitude is; then elevate the Polar Axis till the Bubble be Ho- 


- rizontal, and the Equatoreal-Circle will be elevated to the n. 
of the Place, a as $ required, 


Circle; then turn the Equatoreal Circle back again, ex- 
actly 12 hours from the laſt poſition, and if the el be 
ſtill wrong, repeat the correłtion as before vill it be right 
when turned to either poſition ; - that being done, ſet the 
nonius of the Equatoreal Circle exactly to fix hours, and 
the nonius of the Declination Circle, exactly to os. 
The principal Uſes of this Equatoreal are : 
1ſt. To find your Meridian by one obſervation only.— 
To do this, elevate the Equatoreal (or hour) Circle to 
the Co-Latitude of the place, and ſet the declination- 
| Semi-Circle to the ſuns declination for the day, and hour 
of the day required ; then move the Azimuth and Hour-- 
Circles, both at the ſame time, either in the ſame directi- 
on, or the contrary, till you bring the center of the Croſs: 
Hairs in the Teleſcope exactly to cover the center of the 
Sun: that being done, the Index of the Hour-Circle will 
give you the apparent, or ſolar time at the inſtant of ob- 
ſervation thus you get the time, tho' the Sun be at a 
diſtance from the Meridian then turn the Hour-Circle - 
till the Index points preciſely at 12 o'clock, and lower the 
Teleſcope to the Horizon in order to obſerve ſome point 
tbere, in the center of your Glaſs, and that point is your 
Meridian mark found by one obſervation oniy - the beſt time 
of the day for this operation of finding your Meridian, is 
three hours before or three hours after 12. at non. 
2d. To point the Teleſcope on a. Star, tho not on 
the Meridian, in broad day ligbt. CE, 
Having elevated the Equatoreal (or hour) Circle to the 
Co-Latitude of the place and ſet the declination Semi- 
Circle to the Star's declination, move the Index of the 
Hour Circle, till it ſhall point to the preciſe time that the 
Star is then diſtant from the Meridian “ and the Star will 
then appear in the Glas. 
— 3 time you eaſily find from Tables of the right aſcenſion of 
© Stars. : | : | 


P After having ſtated theſe two examples of the uſes pe- 
1 culiar to this Inſtrument, it is unneceſſary to add, that it is 
ä apgpflicable to all the purpoſes to which the principal Aſtro- 
F nmomical Inſtruments (viz. a Tranſit, a Quadrant, and an 
N | equal Altitude Inſtrument) are applied. 
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